Finally, it gets the probability of informed trading and analyzes this variable. The results show: the probability of informed trading is about 0.172713; the more asymmetric information is, the larger spread is; the probability of informed trading is the well-known U-shape; it is the biggest before the announcement.
INTRODUCTION
Based on asymmetric information theory, researches yield two important empirical predictions: (1) asymmetric information and bid-ask spread have positive relationship, and (2) asymmetric information has positive impact on the price effect of trade-related information. For the researches on the first predications, the popular approach is to find out the representative variable for asymmetric information, such as spread which has limits, because of the dispersal.
Other researches on the second aspect focus on VAR model from Hasbrouck (1991) and its related models. Hasbrouck (1991) found out the change of price depends on trading size and the direction. Glosten and Milgrom (1985) , Diamond and Verrecchia (1987) We investigate the price permanent effect on stock return, adopting Hasbrouck (1991) VAR model, considering the lagged endogenetic variables, putting duration and direction in the model. Based on these, the return was divided into two parts and derives the portion aroused by informed trading. Then, the paper acquires the representative variable of probability of informed trading and analyzes it.
Section
introduces the model and methodology. The selection of data is in Section
. The estimation of model is in Section .
Section is the conclusion. 
II. MODEL AND METHODOLOGY

A. Hasbrouck Model
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C. Return Decomposition
The ratio of 
D. The Probability of Informed Trading and Spread
The microstructure theories figure out spread has positive relation with private information. The regression is as following: 
The effective spread is expressed by t s and t q indexes the order imbalance.
E. The Intraday Pattern of Probability of Informed Trading
We can explain the U pattern of spread and volume using the asymmetric information 
IV. RESULTS AND DISCUSSIONS
A. The Representative Variable of the Probability of Informed Trading
We adopt weighted least squares method to estimate the model in (2) 
B. The Regressive Results between Probability of Informed Trading and Spread
We regress the effective spread, probability of informed trading, one lagged spread and volume, and the result is in table 1 (Regression with spread 1). After that, we include the order imbalance into the regression and the result is in Regression with spread 2. The lagged spread has negative impact on spread and order imbalance has insignificant effect on spread.
C. The Intraday Pattern
From figure 1 , the probability of informed trading has U pattern. 
D. The Announcement
The quarterly announcement happened on 30 th October and the effects are shown in table
. The probability of informed trading is highest before the announcement. The probability reduces to 11.0966% as the private information turns to public. The empirical results show the probability of informed trading is 0.172713 in the sample.
The asymmetric information has positive effect on spread and volume has opposite effect. The probability has U shape in the trading day.
Before the announcement, the asymmetric information is highest which shows the transparence of market after the announcement.
